For almost all anaesthetic procedures, the handwritten record is the only permanent documentation of the intraoperative anaesthetic course. Although intended to provide accurate details of preoperative conditions, physiological parameters, events and drug administrations, its content relies heavily on the observations of the anaesthetist, mental processing of, and memory for these observations and subsequent manual data entry. On occasion, an observation may be made which is felt to indicate an undesirable patient state and which may be consciously or unconsciously omitted or modified in the subsequent record. This bias has been previously demonstrated for the recording of intraoperative physiological parameters. I In 1988, as part of a series of projects into anaesthetic record keeping, a short questionnaire survey was circulated to anaesthetists in New Zealand, which attempted to assess whether a significant number knowingly omitted or modified physiological recordings. In addition the survey sought opinions regarding the perceived reasons for keeping anaesthetic records, their medicolegal significance and the use of automated recording devices or 'black box recorders'.
METHODS
The questionnaire shown in Table 1 was circulated to the 498 medical practitioners on the mailing list of the Continuing Education Committee of Anaesthetists of New Zealand (CECANZ). Unfortunately, no formal record of the number of currently practising anaesthetists was available to us; however, it was estimated that at the time of the survey, approximately 325 were actively engaged in regular anaesthetic practice. All questionnaires were confidential and because of the potential sensitivity of the data, no attempt was made to seek the identity, sex, geographic distribution or experience of the respondents. Comparisons of categorical data were made using a chi-squared test and comparisons of ranked data using a Mann Whitney U test. All analysis was performed using a Systat statistical package on an Apple Macintosh SE.
RESULTS
Completed questionnaires were returned from 245 anaesthetists. Five of these were not currently engaged in practice and are not included in this analysis. Although it is believed therefore that the response rate was approximately 75% (240/325), it is appreciated that with the denominator being largely unknown, this rate may be lower. The questions and the responses to them are set out in Table 1 . Although all responding anaesthetists considered the record to be of importance, 55.4% of respondents, on occasion, either deliberately omitted or recorded false physiological data. When a comparison was made between those who did and did not omit or falsify data (Table 2) it was found that the data manipulators considered (a) subsequent anaesthetic use to be less important reason for the anaesthetic record (P < 0.05), (b) considered the record to be more of an intraoperative distraction (data omission P < 0.05) and (c) showed a higher degree of dissatisfaction with their present anaesthetic record (P < 0.001).
There was no statistical difference between the two groups in the ranked importance of the record for medicolegal use, research or audit or in the proportion of anaesthetists concerned about the medicolegal uses of the record (P= 0.3). Similarly, no relationship was found between data 82.7 17.2 <0.001 manipulation and either willingness to have a human observer or black box recorder in the operating theatre or willingness to place any automatically recorded material in the case notes. The incidence of data manipulation was statistically the same for those who kept a record for their own use or specifically for the purpose of research (P>0.95), billing (P>0.95) or medicolegal reason (P> 0.95). These findings are consistent with the hypothesis that manipulation is not related to the type of anaesthetic practice.
DISCUSSION
In 1976, a survey of anaesthetic record practice was conducted in the United Kingdom. 2 It demonstrated that while almost 95% of anaesthetists considered the record to be important, in only two thirds of minor operations was an anaesthetic record completed. It also found that the two most common reasons for completing a record were for medicolegal reasons (74%) or out of habit (34%). This present New Zealand survey found that the importance of the anaesthetic record was recognised by all responding anaesthetists and only 4% failed to complete a record for every case. Permanent documentation for the use of future anaesthetists, rather than a medicolegal purpose, was seen by the majority as the most important reason for record keeping.
In our survey over half of responding anaesthetists on occasion omitted 'undesirable' data or recorded incorrect data and several intentionally failed to record 'major' anaesthetic events. These findings are not unexpected and are consistent with North American studies which compared handwritten and automatically produced records. Bias towards recording more 'normal' physiological values was common and discrepancies between the automatic and handwritten record occurred in almost half of those cases examined. 1, 3 Conscious data manipulation is therefore a common and 'normal' human parameter in manual anaesthetic record keeping and is an important factor to take into account when considering methods of record keeping, data acquisition and clinical review.
The major reasons for data manipulation are not clear. Although it might be expected that data manipUlation would be more common in those with medicolegal concerns, unwillingness to have outside observers or black box recorders present, and unwillingness to place automatic recordings in the case notes, these relationships were not found. Manipulation, therefore, may not relate strongly to a desire on the part of the anaesthetist to hide aspects of his performance from the scrutiny of colleagues or the legal profession. In part this may be related in New Zealand to the Accident Compensation Act which does not allow a patient to bring legal action for civil negligence to gain compensation for medical misadventure, although there has been a recent increase in both the number of criminal charges laid against anaesthetists and the number of complaints made to the Medical Practitioners Disciplinary Committee. 4 Anaesthetists who manipulated data were generally dissatisfied with their anaesthetic record form, found record keeping a distraction from patient care and were less likely to view subsequent anaesthetic use as the primary reason for the record. For many anaesthetists therefore, the reasons for manipulation seem trivial rather than sinister and relate to their view of the importance or purpose of the record. In addition, motivation may play a role since the majority of those who manipulated data were happy for accurate recording to be done by some other device or individual. In the United Kingdom a recent survey of anaesthetic records showed considerable variation between records from different hospitals and deficiencies in their layout. 5 In this present survey a highly significant relationship was found between the anaesthetists' opinion of their current record and data manipulation. It is possible therefore that poorly designed forms with inadequate space for important parameters may lead the anaesthetist to devalue the importance of the record and its data. Perhaps of some relevance to this is that over many years the content and layout of the typical anaesthetic record form has changed little, with no clear basis on published research into optimum graphic design, the subsequent usefulness of data, medicolegal requirements or recording accuracy. A recently described anaesthetic record from Brisbane suggests that there is current interest in improving anaesthetic record design although there is still a lack of research into its accuracy or content requirements. 6 Although it remains to be shown that the data inaccuracies caused by intentional manipulation are of any practical importance, the findings of this study argue in favour of automated or 'black box' type monitoring systems. However, significant concerns were expressed by some anaesthetists for these devices; their perceived high incidence of malfunction, medicolegal (mis)interpretation and their leading to boredom and distraction. Similar views have been expressed in the literature. 7 ,8 Despite these drawbacks however, the majority of anaesthetists who manipulate data are willing to use automatic recorders and to place derived printouts in the case-notes irrespective of the recordings.
In summary, this survey indicates that, at some time, the majority of anaesthetists manipulate anaesthetic record data, either recording incorrect data or failing to record 'undesirable' data. Manipulation does not correlate strongly with medicolegal concerns but may reflect an altered perception of the importance or purpose of the written record, poor motivation of the anaesthetist and poor design of the anesthetic record itself. If the anaesthetic record is to have an important role in patient care, epidemiological research and quality assurance, 9 these factors must clearly be addressed.
ACKNOWLEDGEMENT
This study was part of a project supported by the New Zealand Medical Education Trust (Grant 159).
